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The differences in concentration between the methods are not likely to be a 228 result of random blanks as both methodologies produce smooth distributions that 229 appear oceanographically consistent. Differences are also not likely to be the result 230 of an un-recognised or overcorrected constant blank in either method as there is not 231 a constant offset between the data sets, which would be expected in the case of a 232 blank/blank correction problem. 233
234
We have also eliminated the possibility that this offset is a result of a problem 235 with the UH standards by the following means. Shore-based re-analysis of the UH 236 shipboard Al standards used during the USGT 2010 and USGT 2011 cruises, the 237 original concentrated standards used to produce them and a newly purchased Al 238 standard (SPEX, Assurance) show maximum differences of ~2.3% from the 239 expected values, which is close to the precision of the ICP MS measurements (rsd 240 1σ=1.9%) used to inter-calibrate them. Thus, we believe that the UH data have been 241 adequately verified by post-cruise ICP-MS calibration of our shipboard standards. 242
Thus at this stage the cause of the offset is still unresolved. 243 244 However, regardless of the absolute differences between the reported values, 245 the relative distributions are extremely similar. Thus, differences between the data 246 sets affect absolute values, not the relative processes we describe and model here. 247
They may however eventually provide insight into speciation and fractions of these 248 metals in seawater and the importance of retaining shipboard standards and 249 samples for future re-analysis. resuspension of sediments in the energetic western boundary current leaves its 264 mark on the northern source waters that flow around the periphery of the basin. 265
We shall discuss the distribution of dissolved Al in terms of these sources and their 266 interaction with advective processes in setting the large-scale distribution of 267 dissolved Al in the North Atlantic. We will also examine the evidence for the 268 hypothesis that vertical transport and remineralisation of dissolved Al associated 269 with the biological Si cycle is responsible for these vertical distributions. 270
271
We will start with the surface waters since this tracks the input of dissolved 272
Al from mineral dust deposition to the surface ocean and show that as a result of 273 ventilation processes this signal can then penetrate into the oceanic interior. We will 274 then examine the distribution in deeper layers. 275 276
Surface waters 277 278
As described in the introduction, the role that mineral dust deposition and its 279 partial dissolution plays in adding dissolved Al to surface waters has been 280 recognised by many investigators from some of the earliest studies. Building on 281 these observations, Measures and Brown (1996) estimates using the MADCOW model (Measures and Brown, 1996) which is a simple 336 one box model that assumes that the existing dissolved concentration of Al in the 337 mixed layer of the ocean is at a steady state between the competing process of 338 partial dissolution of Al from mineral dust added to the surface ocean from the 339 atmosphere, and scavenging removal onto particles exported from that surface 340 layer. Implicit in this assumption is that the only source of Al to the surface ocean is 341 from partial dissolution of mineral dust. In its simplest form the MADCOW model 342 uses a fixed mixed layer depth of 30 m, a uniform surface water residence time of 5 343 years, and assumes a solubility of 3.3%. In its application to this data set, we have 344 adjusted these parameters to use the actual mixed layer depth we observed during 345 our sections, which we define using a criterion of a 0.125 kg m -3 difference in 346 density between the surface samples and the bottom of the mixed layer (Hatta et al., 347 this issue). In addition to the density criterion, the temperature and salinity profiles 348 were inspected at each station for uniformity within this layer, and if they were not 349 uniform, the depth of any perturbation in the profile was chosen as the base of the 350 The first thing to note is that there are significant differences in the time 369
scale that these signals represent. Shipboard aerosol sampling represents 370 atmospheric loading during the cruise period, and the load of suspended particulate 371 matter in the water column probably represents deposition to the ocean on a time 372 scale of weeks to at most a few months. In contrast, dissolved Al, as a result of its 373 residence time in surface waters (Jickells et al., 1994) , is assumed to represent a 374 moving average of dust input over an ~5 year period (Measures and Brown, 1996) . 375
It is this much longer time scale that is the root cause of the difference between the 376 MADCOW and these other dust deposition estimates. Circulation and plume dispersal have been described in detail at the more northerly 585
Rainbow Ridge (German et al., 1998) , and the effects of tidal cycles on the plume at 586 the TAG site have been described by Rudnicki et al. (1994) . From these studies and 587 others using naturally occurring radionuclides, German et al. (1991) have suggested 588
that a large degree of mixing and re-entrainment of older plumes and re-589 emplacement of particulate material that has precipitated from the neutrally 590 buoyant plume can occur within these systems as the vertical density gradients 591 within the graben are very weak. Thus, it might appear that the physical setting of show the general feasibility of this process using the Si and Al data from our full Tables  925  926  Table 1 
